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SUBSYSTEM: GROUND STATION - MSBELS TMEA NO.: 05-28W-00022 Rev: 9 April 90
ASSEMEIY : Ramcte Control Unit (RCU) ABORT: _ CRIT. FUNC: 1R
P/N : 517085 CRIT. HDW: 3

: VEHICIE 102 103 104 105
QUANTITY : 1 EFTECTIVITY: X X X X

: PHASE(S) PL 10 OO DOX IS

Wﬂ SCREEN: A-pass B-fail C-pass

PREPARED BY: | AP

DES: LES /%W/

REL: 7 REL: REL: &, o e’

N7 — Sl Zelge ,u;a/.ﬁ—-

ITEM: Remote Control Unit (RCY)

s

FUNCTION: Provides control of the MSBIS-SW operation from a remote location.

FATIURE MODE: No cutput; the RU does not provide ane or both of the 4o
ortpats it must send to the MSELS-SW Shelter.

CAISE(S) : Plec:e.-part failure, or wire/cantact loses contimuity (cpens). All

. causes are in the ROU IRU. Specific causes are that SYS SEL switch wiper
cpens, or +24 VDC retrn wire/contact cpens, or B/U Select wire/contacc

cpens.
EFFECT(S): (A)SUBSYSTEM (B)INIERTACES (C)MISSION (D) CREW/VEHICIE

(2/B) No effect cn the RCU itself, MSHIS (as a whole system) will contirme to
cperate prooerly.

| (C) - Not a;plicable.

l (D) No effect at this failure; possible loss of crew/vehicle after three
failures due to loss of good RF gquidance signals at the Orbiter.
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DISEQSTICON AND RATIONATE:
(A) DESIGN (B) TEST (C) INSPECTION (D) FATILURE HISTORY (E) OPERATICNAL USE

(A) - DESIGN |
The MSBLS desiqn was structurad fram existing/proven ground-based larding
and upgraded to meet MIT~E-4158, MIT~STD~454 ard all subsidiary
specificatians in effect at the time of marufacture. Military ard
standard NASA approved parts, materials and processes were usad.

The design evolved fram a timely ard in—depth internal design review
process culminating in an cotimm reliability/maintainability/performance
erd-item product. The design review process included studies such as
IMEA, electrical ard thermal analysis, sneak circuit analysis, worst case
stidies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was aporoved via the formal NASA-CSD IR, OR, FCA, FA ard
certification precess.

(B)- TEST .
The MSELS program consists of an equipment confidence build=upr approach
starting from 100% screening of capenents (burn=-in ard ervircrmental .
test). Envirormental testing of SHII's and 100% terperaturs/vibraticn .
tests at the IRJ and equipment rack-level.

In plant ATP for functional performance verification ard workmanship will
be performed ard witnessed by CSD, NASA ard DCAS en all IRUs and again at
system level.

Site testing and certificaticon will be performad cn each system after
installation. Amrmual flicht tests are conducted o demonstrate cortirued
system campatibility.

Cround Turnarond Test - Verify cperation of the MSEIS Graugd Staticn
pricr to each Orbiter larding.

This failure mcde can be detected by performing "Alarm Test, Forred PRI,
ard Forcad B/UY during Ground Turn Arourd.
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(C)- INSPECTION
Receivirg Inspection
Receiving inspection verifies all incoming parts and materials, including
the performance of visual ard dimensional examinations. All electrical,
mechanical ard raw material records that certify materials ard physical
properties per drawing/specification requirements are retained by
receiving inspection as required by cantract.

Assambly/Installation .
21l detailed inspections are planned out by the methodization department
for all new builds, spares and repairs for the MSELS Programs.
Inspection points are designated to permit inspecticn before the
applicable portions of the assembly become inaccessible and prior to the
next assembly cperation.

Critical Processes

All processes amd certifications are monitored and verified by
inspection. The critical processes are soldering, conformal coating,
torguing ard boresitirg, application of adhesives/sealants ard
application of chemical film.

. Testing _
211 parts of the ATP are ckserved and verified by QA.

Harndling/Packaging

All parts ard assemblies are protected frum damage or contamiration fram
the point of receiving inspection to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair wnits. QA audits
conformance to this procedure in accordance with its intermal audit
schedule, and all areas are considered urder contirmous audit by QA wi
respect to material handling. The maintenance of electrostatic discharge
prevention methods is verified by QA through periodic audits. All
hardware items are packaged and protected according to contract
requirements and are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shipping documert.

(D)- Failure History
All field and flight failures were reviewed. One failure was identified,
which ccanred in circuitry similar to the MSELS-JR hardware
configuration. This failure occurred at system power up. A remcte
control unit failure of this type would typically be detected during
systempweruparﬂgenerallymldmtmrdurjngsystancparaticn.
Sirce the MSBLS Ground Stations at all Shuttle landing sites are powered
up daily begirmming 4 or 5 days prior to a mission, ard again 4 hours
before larding, a loss of output failure most likely would be detected and

. corrected before a Shuttle landing.
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(E) - OPERATTICONAL UsE o
For lower ceilings (8,000 to 10,000 feet) or night cperations, redurdant
MSBELS (single fault tolerance) is required for night landing on a
concrete ruway. MSBELS is also mandatory for daylight landings on the
lakebed with reduced ceilings, but is not required to be redundant.
Deorbit is not attempted if the ceiling is less than 8,000 feot to ensure
good visibility at low altitude. If radar tracking data (available at
Edwards, KSC, and Nerthrep anly) ard grourd cammications are available,
the MCC can attempt to resolve a MSELS dilemma. Remcte control cperators
are trained to evaluate system health and recogqnize probable failure
mdes from the Remote Control Unit Display. The Remote Cortrol Operators
will verify the back-up switching transiticn has occurred properly or
take action to force the system into back-up. The Remote Control Unit
Display is monitored to determine a malfuncticn and advise the chain cf
camerd on the status.
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